Endothelin mediates a component of the enhanced myogenic responsiveness of arterioles from hypertensive rats.
To determine if the enhanced pressure-induced constriction of arterioles isolated from hypertensive rats is mediated by the endothelium. We utilized isolated, cannulated first-order arterioles (80 to 110 microns, i.d.) from the rat cremaster muscle of spontaneously hypertensive (SHR) and normotensive (WKY) rats. Arteriolar diameter was measured in response to changes in intraluminal pressures as well as various pharmacological agents in the presence and absence of an intact endothelial cell lining. All arterioles developed intrinsic tone (approximately 74% of passive). Pressure-diameter relationships over a pressure range of 30 to 170 cm H2O demonstrated that the myogenic response of arterioles derived from both WKY and SHR was not dependent upon an intact endothelium. However, at higher pressures (> 170 cm H2O) the ability of the denuded arteriole from the SHR to maintain a constricted diameter was completely abolished. Treatment of arterioles from the SHR having intact endothelium with diclofenac (10(-5) M; 30 min) to inhibit the effect of cyclooxygenase had no effect on the high pressure constriction. In contrast, application of BQ-123 (10(-7) M; 30 min), an ET-A receptor blocker used to inhibit vascular smooth muscle responses to endothelin, completely abolished the arteriolar constriction at higher pressures. Therefore, in the hypertensive, arteriolar vasomotor responses to changes in intraluminal pressure is due to at least two mechanisms; one that is intrinsic to vascular smooth muscle (i.e., myogenic) and a second that involves an endothelial cell release of endothelin.